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(54) RNE MOVEMENT MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fine movement 
mechanism for fine displacement with high speed and high 
precision. 

SOLUTION: In a fixed stage 10, the mechanism is formed 
integrally with a movable part 1 1 capable of moving inside 
the plane of the fixed stage 10 and arm parts 14a-14d 
respectively connected in the movable part 1 1 through each 
driving spring part 13a-13d. The arm parts 14a-14d axially 
symmetric to X axis and Y axis are arranged respectively in 
2 groups at XY directions, and within the arm parts 14a-14d 
the arm parts 1 4a, 1 4d respectively corresponding to the X, 
Y axial directions are provided each with piezoelectric 
actuators 16a, 16b. 
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g|Sl 3 a- 1 3 d^/M.r^M^n/c&7-Ag[51 4 a 
-1 4d <!:?:-f*WtC?^^T'5i«tC. ST-Agpi4 
a'-14d=exW, YWc*tLTlS>r*f*r. cn^XY 
tt:&f^tC2ffl-r'o?fJ^SL. jO^ot-ABBI 4 a^-l 4 d 

cD^^XHr. Y«i:^rsjcc*rjct;T^si*oor)T-ASPi 4 

a--l 4 dCC^n^'tx{Wi'5J#g!^cCSEE^r^^^x-:S? 
16 a, 1 6b^mi6. 
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c o njijigiJ{cigi!j«taa5?r/M>T m § timimtmiE 
m^cciss^-r-s 2:*3fo){c^ij)pjgg)5:n7«)g|5i, -ag|j*5 

^^omrlBlESJiliiagB i mrier - Agpi {i. MIBS^ftblA 

:75-iS]{ci5ies^sij:^isj Celtic br 1 ffl-r-^BfiS$ti. 
WIBST-Agpsc«, s?iBS^«j:SriaifflcD{*ifii^tg?tSS[ 

[000 1 ] 
[0002] 

^{c^fort^-s. jfis, (CCD) mom. 

fit?* «5 . 1 0 0 0 73ili^W±©iS»f^tgfei®«?rf5S 

[0 0 0 3 ] 1 00 0 7mm&.±(om^mmfj:mm'?:w 
h-fimt Lxit. m^an^^ 1 1-275408-^^2^ 

mm-fh byj^a. mmr'^^-i :^imm.ysf^ic^m$i^ 
i>m 1 (o&immt. mmy"^^ ■< ^rckh 1 ©^e^it 

[0 0 0 4 ] i^-Q-C, *¥:^[Sj{C^ftl$-l±-2.<!:*. ^2 
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«> }s«7=^^w:^©aaccm. iii©^fii^«Ro'T 

[0 00 5] -f]. -s\m(^t^f.cmf>i>mm.^mmhic 
miM^t Lxm^^m^^Q -21986 m<iim.ic 

[0 006] X Y$i6:/3fS)tc^S&oJ#gAj:pJK)gp l ic«, « 
[ 0 0 0 7 ] X, oJIftSP 1 «. X:^l6j^^gB3 t Yi^m 

j^^gP4 iA5}i5^a;nri^^. cn^x^^isji^^gps i 
Y:^rfS]#^gP4 i©SffeSg«> lI^snrt>.5o -^-L/ 
T, cn?.x:^f6H^^gB3iY:^rsj«^si54i{c«> ^ 

Ti'^^-juX-ifS. 6«. -e©SJSgp*^@^$n-coi 

20 

[0 0 0 8 ] c©cfc^j^c^«i^1tr*nt3f. T'y^^s. 
-4? 5. BAif*fflStif'p-r6i. cn6#liSlilf'P*5X3^|Sl 
<^^gP3 , Y:^f^«^^gP4 ^r/My-r pJS&gq 1 cceiS^ia 
•5. C©iSS> oJttSPHJ. XY*Wffi±CCi^»irS. 

[ 0 0 0 9 ] C©J: 5 ^c^gg©Si«3^«-e*>n«. ^« 

7'>'^*-f;^<£•SftSjJ^■l^:S)t^^)©#T^'9^*x-:5^5. 6*5 

@S3nri».5©-r. oiiftspiaffiii^jr-s-cisji^sb 

[0010] 

30 [|%?8AS»9tLJ:^i-rSPIS8] L.*>Uii*i6; ^IftgP 

1 {c«. x:ij[S]ii^gp3 i Y:)3iS]<i^gR4 t^^jfj^sn 
riiS/ciib. ^(l;?.t3:Yf6:^iS]ic}it^7=>'<'('x^i^tti3-a- 

€.?c*Kr^9^*x-5r6«rf*«-ri. Y:&lS]^^gP4 

o-cajittigp 1 i)^Ymn^vi^i\'^^ri,t)K t^h 

*i, ia8tC7r:-rj;^{CBjS()gpi tt, X:&|Sj(^^giJ3 €r3: 

[001 1 ] X. -BJttgpi «. z«:^rs]{c#*iTSS¥ 

tftf*a2(i:i:0^l#3m:i»-5>/c«?). »S&^^:^^©Z 

[0 0 1 2 ] S^bic, ^Sb^^fJ. taDicJ;«3*§^-$tx 
©<aC©i^*KJ:t3SiAZ:^^*J^^T.S. -?-LT. Cti 

f^mLmmt^%m-^ c i cc<t o-c pjs&sp 1 ©»/|^^^4 

©ifiSA5^{b-r2.„ 3 6CC. ^t!i^^«, iaD*S^©^ 

[ 0 0 1 3 ] c©j: ^! rj:m^^nmr ^mwmt Lxm 

^I,imm2 0 0 1 - 1 3 3 3 8 2tCiB«g$n/cib©*5* 
50 -5*5. C©J$aii-C«. -^W)f—^)i'^—l3\^!>C^Wit?> 
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[0 0 14] -eC-C^:^B^«. KSr, iBfflS^cSS/jN^ 
[0015] 

^^^SblA:??r^6a^/s-r>2,#i -^(DT^-Agp^ctj. §^ 

[0016] ^ttCD-c-;:^iC. CCD-^-;^^ 

gp;& w >^ cc b > gp ^ /^ L T ^ n /c T - A gp £ ^ 

r ^fg-sjKjgpo «^i:>gp^^ ^3 BfT^ggs^-rn/c<5^cc § 
tx. :jj)^-:>igffijj3:t3gp<!:T-Agpij3;. ^^^mn^^^^ 

[0018] 

[ 0 0 1 9 ] la 1 t^J»ffil^1tCD«^glT*'5o 1 

t:Tfa<DS««ggiW3&^-»Wtc?g^$nTi>-So ^cfc. 
0^\.^icM^xhh. 

[0 0 2 0 ] oJS&gP 1 1 5^Stl*tm 

^ti.xm9L\tw^^f^Ay.tf^mm^tih. copjsbgp 
1 las^i o<DBS4^*gpfcfM$ti. -ecDngps?!)^ 

4 00*^«^al 2 a-l 2 d^/rUTlil^-Sl OiOC^g 
[0 0 2 1] Cn5®t3:t3 1 2 a^-l 2 d^i. 2o(D^5U 
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T -5 J: ^ ^ c ffj ? n T t ^ ^ „ 
[00 2 2 ] BJKigp 1 1 CD^^^C^gP^rii-^Stncit^t-r -£> 

\t. ^n^fx^im^t-^ 1 3 a - 1 '^^m^m.^tixx.^ 

^-f?:^ ( + ) :6rf63i*r^„ cn^l^Mti^a 1 3 a-- 1 

3 dt5:, 2'o<DW0^^^Ogp^5!?^SCitc^tffC^DXt:r 
^ti^CitrJ^^^n^o Cn6|gi6t^:t3il Sa'-l 3 

10 dotitJ. -^n'enxfi:^f^x«Y?i6:'7[fijtc«*3iiLr 

[0 0 2 3 ] C neigtb^^ta 1 3 a 1 3 d Djgftgp 

1 i(D*:*tc}g,m$nTt.^^. co^-^iBifct^^rai 3 a 
\t^Y-hn\cm:^x^.WLiti. ^(om^^\.>xhmmt 

t3l 3 btJ-X:5?f^. IgSbt^^l 3 cti- Y^I^, IBKi 

\ 3 dt3:+x:'7r^cc-en-enji<:>TH^^$nrc^ 

[0 0 2 4 ] Cn6|gi!j^3:tal 3 a-l 3 dCD5fe5Sgp^C 

{J. -en-enr -Agp 1 4 a — 1 4 do— jsgp^^j^s^s 

20 nii^. cn^T-Agpi 4 a-l 4 d(i. 2o<7:)WO 

^ ^(ox. ^(Dmimmtt^ i 3 a - 1 3 d 1 
2a'-i 2 ^^cnx^x+^-x^uw&.^m-^tmw^f^ 

[0 0 2 5 ] iC^r. Wi.m^l 2a-'l 2dCDK/l 
ti. Igttt^^l 3 a-l 3 dC7>teilJ:0*>/l<ff^ia:$ti 
r4oO. =K«^al 2 a-l 2 d(DffitfB!l14«. fgtttf^a 
1 3 a - 1 3 d<DffiCfWt4ckO 

[0 02 6 ] cn^T-Agpi 4 a-'l 4 dCD-^^T- 
30 Agp 1 4 a i 1 4 c itJ. -en-€'nXW:6'[^tC?9l\ ip 
':?B§¥?f tC^M^nr O^^o flfe(7>T- Agp 1 4 b i 1 4 

[0 0 2 7 ] gf^r. %mm^ 1 3 a:^o'7-Agpi 4 

Q.<0-W\t\^^cW^t%m\ti^ 1 3 cS^^'T-Agpi 4 

c <D-mt L /c?f$t^ i YM^^k.x%mmn tx-^x 
t^^o i^«tc. %mm^ \ 3 bsa^T-Agpi 4 bcD- 

^*:^LL/c?f$«i|gttt^tal 3 dSt>'r-Agpi 4 dcD— 
40 [00 2 8 ] |gKlt^*aiT-AgP<D-»<fcL/cfeCD^ 

fflj if^ch. pJtbSPi 1 cDYIi77f^<D^S6:^Ncc 

n^^th h(Dt Lx. nmo^mm^i^tr-Am^^xiti 
^^/ux-mr-^m^^hti. xxmy^j^o^wjuj^i^ii 

fZs-r^Bi^otLx. nmomm^ti^tr-Am^Ym^ 
m/ox~mr-:>mihrixi^^. ±mx4m(Dmmitt^ 

tT-Am^BfSC^rixi^^cb(,crj:;ho 
[0 02 9 ] sr-Agpi 4 a-- 1 4 dom^mat. 
-en-ent:>i>gpi 5 a-- 1 5 djo^ffj/s^nrt^^^ c 

tl6b>>^gpi 5 a-- 1 5 dtS. ^T-Agpi 4 a- 1 

50 Ad^^mmr^t^ <o^^. tLximth. 
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[0 0 3 0 ] r-AgPl 4 affiiJfficDt^v^gM 5 a^O 
CD{igiT-AgM 4 dffliJffiCDt>>^g|51 5 d^»:)<7){4 

[0 0 3 n JEmrti^^^x-^ 1 6 b(^. r-Ag|5l lo 

4 d (OYttfflij-c. b >>?si5 1 5 d J: 0 hxmimcmi h 

4 d ^ t > v'SP 1 5 d i L r |5I«j 3 1± S „ 

[0 0 3 2 ] cniDff^r ^^^^x-:5? 1 6 a. 16b 

[0 0 3 3 ] y^:CC. ±fB<D*P< «^$n/cSgcr)f^fflOC 

[003 4] oJJS&SP 1 1 ^ Y¥A::&f^&c^i&?#^>J«^. 20 

[0 0 3 5 ] c(DT-A^\^i 4 aiOmmc^r,xmm^ 
*aii 3 a;os+Y^[^tc^«i^6<bitoc. comm^mi 
saicigMsnrt^SpJWigpi 1 ^)+Y:&l^fcsfc/J^i^«J 

[00 3 6 ] ccDt^. oJS6gBi i<DXtt:Srr&jccJt^$ 30 

nrc^€>-&IESl^^t3 13b, 1 3 d/^^ffllf^JF^^n-S 
Ctihmmtt^ 1 3 b , 1 3 d^tYmC)^UXHM 

^cc<. Yw^rsjccsfe/h^jft-r^o 
[0 0 3 7 ] -yj. pjs&gp 1 1 ^xtt:^f^ic^iti?-i±^ 
m-^. EEmr^^^x-^ l e bCc>rtL-CBFr^<7)lliHi 
f)^Bm^tl^. C(D£E^T^^^x-^7l 6b«, Sff 

Agp 1 4 d ^ b >i^m 1 5 d ^^j^.^ Lxmam d ccihi 

[0 0 3 8 ] cor- ASM 4 6(Dmmcj:-oxmmt 
fei 3d*^+x:??[^tc#Si)-r^<b»c, C<DigS!i«:tal 
3 dtcSM^nrii^oJttSPi 1 t + x:&i^{cSi/h5^tb 

[0 0 3 9 ] CCDi^. oJS6gPl 1 oxf*:^i^tc5g,^3 
tlXi.^^^mW}iitt^ 13 a, 13 cT&^ttCf^Jg^n-E) 
critbmX}fitif2 13 a. 13 c«X«itcStbrM*t 

^cc<. xi4^f^tc«ift/h^i&-r^o 

[0040] COJ: ^CC±gE^ 1 <D*j5SO?f?l§tC:fel^T 50 
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aJSftgB 1 1 C(7)-5Jt(igp 1 1 JCS|gKj«tagR 1 3 a 
3 d^:^>bTjgjK?n/cST>-ASpi 4 a-l 4 d 
<b?:-tt:S5jtCjfJ^r^i^tCC. ST- Agp 1 4 a 1 4 

d^&xfft. vmitcMbx^m^^x. cti^xY$iiiWc 

2m'f^Bf&L. ;&^*OT-AgBl 4 a'-l 4 dCDO^X 
Ytt::^rfi]Ce:S*lS-r^Sl-^<DT-AgBl 4a-l 4 
d tC^n^nf*^^pTffi;^j:-&EmT ^5^^x--^l6a. 

ieh^mnc(Dx\ ajiigpi i ^sKj^-t^^ciJ^cC 
<. xtt. Ym:fsmcy^iLxmn^^m^i^^ctf)^x^ 

[0 04 1] X, pJSijgPl 1 ^ISlbJ^tagp 1 Sa-l 3 

d^/M/rT--AgBi 4 a-1 4 di^c—^mcnmr^ 
<xt. mm^mr^ctfj^'^mcrj::^, 

[0 04 2] ^/D^C. SmmHacD^t^^lvt 

gp 1 1 ^mtt^ 1 2 a - 1 2 d , |gSt)ti:bgi3 1 3 a- 1 
3d. T-Agpi 4 a^-l 4 d. t >>^gp 1 5 a 1 5 

[0 04 3] eS^l OCCm?nT(.^^pJ8ljgBl 1-^ 
m^tt^ 1 2 a-- 1 2 d . mW}iti2^f^ 1 3 a - 1 3 d . T 
-AgPl 4 a-^l 4 d. t^t^gpi 5 a-l 5 dtJ. ^ 

[0 04 4] Se^r, "SJMigM UC}Slfex/>V:^?:fgtS 

-sec, 1 0 0 oTimm^A^oQOD^m^i^xismmm^ 
[oo45]3i. y'<^mmmjLmc^r>x'^m^\ I 

^Witn 1 2 a- 1 2 d . mmtf^U 1 3 a- 1 3 d . 
T-Agf5 1 4a--l 4 d. t >Sygp 1 5 a 1 5 d ^— 

[0 04 6] ^^CC. Y^bi^mtx^fyiimt^at. ^ti 
•enjEmr^^^x-^ l 6 a. l 6 b;&U oToS:C:f 

[0 04 7] ( 2 ) ;i^^C. *^B^<D02CO||]tecDJf$fil6C 
[ 0 0 4 8 ] El 2 «gS[Sb«a«(Dl«^H-e* ^„ pJttlgP 1 

l<Dtf'C^g|5*Ji^x#:J^^^<^:Yf^^[SICDS$4±^c^^. -e 

n-etl-S|gS&t^:b 2 0 a - 2 0 d io^BfSL^tiX^^ C 

txfbwmiiii^ 20a-20dti. ±iBM 1 ommoBm 
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(^^^i^^mmti^l 3 a-l 3 d(DS:^J:^i>m<B 

[004 9] cn6|gSij&^ta2 0 a-2 0 dtct^, 

cn6T-AgP2 1 a'-2 1 d<D^^T-Ag|52 1 
a<h2 1 dt\t. BS9 0' tFfntt^^-^/cL^?f^Wcff^^ 

[0 0 5 0 ] 'r:^j::b^. r-Ag|32 1a^i. |gS6^^^2 

gp>t2 1 - 1 c<Dr-Ag|5>t2 1 - 1 tcs^urtc** 

[0 0 5 1 ] T-AgP2 1 d\t. %mUi22 0 dtC>J^L 
Si. CCDr-Agp>^2 1 -3CC^Lr^C>?^brB§9 0 

^ ft^^or + x::;^f^t<:5i^7cr-Ag|5jt2 i -ALij^— 
[0 0 5 2] fS(Z)^T-Agp2 1 bRe:x2 1 cti, -^n 

[005 3] cn6T-Ag|S2 1 a-a 1 d ©3feiggI5tC 

(3:. 'en-ent>t?siS2 2 a'-2 2 d;;>^ff$^snri> , 

[0 0 5 4 ] T-~Ag|52 1 ai2 1 d itcti, Ctl^T 
-AgB2 1 a. 2 1 dOmmU ( LMOeiiPP*9) tcSff 

mr^f^^x-^ 1 6 a. 1 6 bj&^^t-t^nri^'^e c 

CD^i^EE^T^^^^X--^ 1 6 a«. r-Ag|5>t2 1 - 
^x-^ 1 6 aCDf*ffii6f^tCj:oTT--AgI5 2 1 a^^t 

[0 0 5 5 ] Emr^^^^x-^^ 1 6 r-Agp^^- 

2 1 -A^c^mL. Ym5\^^mmm'^r^. c^dee^ 

r^^^x-^ 1 6 b©#8Si&f^CC^-:>Tr'-AgB2 1 
d;!)^b>5^gP2 2 d ^^^'Si LriHltt-r^ fcOt^^cSo 
[0 0 5 6] fi^-?r. Hmr^^^x-^ 16 a. 16 
bO&f*M*l^ipJS!ig|51 lcD^S6:^f^iti. fi^c^ 

[0 05 7] y^tc. ±ifio<ip< if^sn/c^gcDf^ffltc 

^i^^xmnr^. 

[0 0 5 8] nIMgBl i^xf6:^f^cc^sti?*t^^Jl^. 
Jimr ^^^x-d?16biC)^fL T BfT^C!>mffffl:^^^EnJjn 

^n^o coEEmr^^^x^^ 1 6 bti. mi±En»n(c 

^-oXWm-t^t^. m^ktWWcm^^C\^. T-Ag|52 
1 d:$rt:>>^g|52 2 d ^^SlJ^.i LTfl#i+[pI 0 tClilSb^-tf 

[0 0 5 9] CCDr-Ag[52 1 d CD^BbtCf* oTfgttlt^: 

i32 0 d;^^'x$4:&f^ic#i&L. cntCct-^TpjibgRi i 

[0 0 6 0] C(Dt^. aJttigM 1 Icni^XXm^^'t^ 
^cmmiy^m^C^%lMtt^2 0acL20c. -&T'-AgR2 
lai2 1 ztmiSL^tiX\.^:h(OX. "SlKigp 1 1 Ih1 
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«-r-5Ci^j:<. X¥A:^f^wa/h^iijT^c 

[0 0 6 1 ] pjKigpi \^Y%ky5\^('mm-\±i>m^h 
iMmm^c. E^r^^^x^^ 1 6 a(Z)f*Mttmc<:t 

orr-AgB2 1 a:^5b>s;^gB2 2 a^^t^^.^LTiaib 
cn&Cf4^orlilbt^*a2 0 a:?!>^YW:&f^^C^ffiiL/. 

cntcjcotpjitiggi i«, Yli6:^[^oc»/h^ttT^c 

[006 2] C(Ot^. DiaSgBl HC*fL/-CYl4?:*'C> 
iclA>r^f*&gjcS|gtt^*t;i2 0 b i 2 0 d . Ag[5 2 

1 b (1:2 1 d^^^-jf^^^nri^^cDr. nJSilgpi l\t. 0 

[006 3] COJ: 5» {C±ia^ 2 ©HiSOJK^^C^jli'C 
{t. r--AgP2 1a. 2 1 d^B§9 0' tffntt:^>^-:./cL 
?^f$tttC?fJgtL. Cn67-Agli2 1 a. 2 1dCr)L§2 

eanrttcsEmr^^^x-^ 1 6 a. i6b4^^-^/c 
{t^^oct. ^mwm±v^^nmitxt . mmm^^ 

[0 0 6 4 ] TJ'jrt)-^. r-Agp21a. 21d^5T0 
mi^CLi.CX^. cn^r-AgI52 1 a. 2 1d<h# 
20 E^TtJ'^^x-^ 1 6 a. 1 6 biCDc&W^PBl^Sr/h^ 

[0 0 6 5 ] ( 3 ) ^^tC. :$:^H^<Dm 3 (O^Sfeom^.iC 

m•m-n^^^\^x^(Dn{^\.^m^\^'smt't^. 
[ 0 0 6 6 ] ^ 3 \%WiWmmoymjsmxh^. c oestt 

?81-^<b. MKSfjtital 3 b. 1 3 cRD^ST-AgUl 
4 b. 1 4 c^^< 7:>^o&|gKjti4Ql 3 a. 3d(Z> 

[ 0 0 6 7 ] Stor . X#77(S)0^i|j 

7^r^ic*tLr-fficD|gS(jti*3ir-Agp^^ XYli^f^ 
htix\.>^ct\^cu^^ 

[0 0 6 8 ] SfiSbtfta 13a. 13 dCDjgi^fiSCCO 

[0 06 9] m^\t. oJSftgB 1 1 ?:Y|*:)?|fiJtC5^I&3l± 

^m^. Emr ^^^x--^ 1 6 aCc>r^bTBfT^<Z)liE 

fii^Entti*r€>i. E^r^7^^x-^ 1 6 ata:. {mm 

40 f^L. r--Agpi 4 a:6^t>>^gpi 5 a^3?:<Si Lrm 
[0 07 0] CCDT-Agpi 4 aCDlHlSftCC^oTlESK^ 

:b 1 3 a3&^YW:?7ffiicc^i6r^i^ttc. CO|gt!l«^a 1 

3 atc«is$nrc^^pi»gpi 1 hYW^mm/mm 

[0 0 7 1 ] C(7:>i^, oJUigM lc?>XI4^f^CCg^,ft$ 

nri^^fgtttftai 3 (ii)m\^i^m^ti^<ox. pjttgp 

1 10^ttCDffi!Jx&c;^d:^„ 

[0 0 7 2 ] COit. ll4CC^^■rcfc'5'CCpJliJg|5 1 1 
50 2c*ffi©^f4*Ya. :&S(D^fiE^Yb<i:'rnt3;. TfficD 
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Ya= ( 1/2 k) • (b/L) F 
Yb { 1/ (2 k + K) ) ♦ (a/L) 

SPl l(DX$4:&l^tCteC:f^jigS!j&ital 3d^Stt^?>fi 
b = {2 k/ (2 k+K) ) * a 

[0 07 6 ] «_h<z:)^BJtiYf6:^r6]-^cD^Si)r*>^3^^. 

[0 0 7 7 ] C(7)J: 5iC±iam3 <D||Jffe<Dff^9S0C:tel^T 

1 1 (>cnr^^mmti^ 1 3 a . 1 3 d(os 

Ur^fgStj{it3 1 3 b . 1 3 cSCX#r--ASPl 4 b. 
[0 07 8 ] ( 4 ) ^^CC. :^^?3<Dm4<Dll3SlfeCD»J®^C 

[007 9 ] mQ^mmmmomfm-c^^. cofaa 

SlgS6«:ta2 0 b. 2 0 cSO'^T- Agj32 

1 b. 2 1 c*^< 7t>^oS|gSti«ta2 0 a. 2 0 d 30 

[008 0 ] cn^ffiSILx. Lyti. ±i5^30^J6 

[0 0 8 1] c(D^^tj:nmmmn$>n\,t. ^mmi i 

1 6 b(^. r-Ag|S2 1 d ^t>>^gR2 

2 d ^3^,-;^.^ LT[iII6?i±^. 40 
[0 0 8 2 ] COr-Agp2 1 dCDlEll&OCf^oTlgtbt^ 

^32 0 d^^xfii^S'rsjc^i^stiu. cntcjcoToisbSBi i 
xtt:)5-i^Jcti»/jN^t!rr^o 

[0 0 8 3 ] rj:i6. '^mu 1 1 CD YW:^r^^c}gK$nT 

(Dmmcrj:;i,'f)\ ^mW}\tt^2 O a. 2 O di)^'o]m^ 1 

KD^/Wc^fbr-en-ensgBiLx. LyfcHt-re>u"c 

< xtt:;^f^wa/jx^ft)pj#ferfe^o 
[00 8 4] ^:i±<Dmmiftxmyj\^^<owmM'ci> h 50 



[0073] 

- (1) 

F - (2) 

^ [0 0 7 4] DlliiSR 1 1 T&^HSii-r ^ C i^j: < Y»4^r^cc 
SoitCtC^tt'T'S/ce^tCtj:. Y a = Y b CDMiS?:?ffi/c 

[0075] 

- (3) 

Ytt:&rS]-s(D^i|jtCOt.^-C4>|5l^^Cffi*CC<i:0. pJ 
mm 1 1 t*. |PlI!il«lf^3()^5fe<!:li< Y$lft:^|SltcS»/hS«|pJ 

[0 0 8 5 ] ccDcfc ^ ^c±iEm4(Dm^o:>mm(fC^i.^x 

oJ«|gB 1 1 JC*t'r^Slg«J«ta2 0 a . 2 0 d<Dg 
LX^mmti220h. 2 0 cSCJfSr-AgP2 1 b. 

[ 0 0 8 7 ] n 1 ^W)Mmm^m^»i'^i> 
ti^timm^ti. 2:^r-:>mME2-o<D^mAy^\^(^c$m 

6n/c4 2|s:(DT-Ag|5c!:. cn?)T'- Agf5(D ^) "^fjIB 2 

^fgSft^^ts^P^/M. r PiB PT«?^P^?*/J^^I6 5 if 
pJtE3^j:2ocDf;aS6^^i^«ix.. tJiEpIttgPiBuiB4o 
cDlgtt«tagBiluS4*cDr-AgPi«. ffit^(D-<-x 

[0 08 8] m2<D:^mMi,t. ^mMm^m^m^m^^ 

'0<D^mb±(D 2 X . :0^o BuiB 2 oo^ibli :^r[^ cc 

Lfciimx\ mnEojmmc^ti^tim^^ tifc2'^<Dm 

HifiB2'^cD^i!)$A:^f^cc>PtL.rS£t>^^r^cc^c:f 6 

•^et^r^n. ^n-enmriBST-AgHy^^^fuiBSiEttt^ 
taSB^/r u r B(iiBpIffij§B?:gSS/h^^Sij? # ^ffllioltgi^cc 2 

o^DSsa^^ i . mjiBoTisaBi s5iB 2 -ocommt 

:b3PitulB2:$:cr)r-A§f5iti. XiC— 

[0 08 9 ] m30:>:^^m^t. ±nm2(0:^mM(0^M 
Wm(>c^l^X. i5IB2-ocDlgS(ltf*agP«. MIBfftttlR^ 



(7) 
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11 



12 



[ 0 0 9 0 } J^c*5. :^mMi^t. ±%Em 1 T3^m4 (omt^ 

[0 0 9 2] fi^J^ti, 1 7b^A<Dmm<omB.^C 

^^^^m-^-^l 0^C?f^^-r-E>nTibgl51 K 2 
a- 1 2 . -ST-A^B 1 4 a- 1 4 d , 21a'-'21d 20 
CDJf^t^«. ±iBiai7!^M3SD^IEI6tcPE^Stl^fe<Z)r 

[0 09 3] X. c7-Yi-fifemijnx«&cj:r>riiiS'&i 0 

[0 09 4] :$llItC4oOi'^#T-ASPci:Ur«. ±ie# 



* [0 09 5] 

[llI®(7)fSWcCi^0«] 

[n 1 ] :^mmmt>^^mwM(Dm 1 cD^tsojfjfii^ 

7n-r«fiS;llIo 

[02] ^^^mmt>i>mMmm<om 2 (Dmmmm^ 
[US] ;2^»0.s^c^t>'5a«i^ito^ 3 comtmmmi: 

mi] u^ommmmo:>mmmfm. 

1 0 : 11^^ 

1 1 : pTKiSR 

1 2 a-^l 2 d : mti2 

1 3 a - 1 3 d : mmittt^ 

1 4 a- 1 4d : T-A§|3 

1 5 a-- 1 5 d : t:>S?gp 

16 a. 16b: EmTt^^:j.x-^ 

2 0 a'-'2 0 d : lESb&^^a 
2 1 a'-2 1 d : T-Agp 
2 2 a-2 2 d : t:>>^gI5 




(8) 
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mi] im4] mb] 




ims] 

4 



(9) 
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F 2F069 M03 DD12 DD19 GG04 OG07 

GC12 HH30 3J14 mZ3 KW34 
PP02 
2H052 AD31 AF14 

5C022 MOl AA08 AB45 AB46 AC21 
AC42 AC78 C:a02 

5C024 CY35 CY49 DX02 EX04 EX05 
EX06 



